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(54) SEMICONDUCTOR STORAGE DEVICE 

(57)Abstract: 

PURPOSE: To reduce the number of times of access to 
a memory at the time of reading to continuous memory 
areas and to reduce power consumption. 
CONSTITUTION: The number of words read out 
continuously are stored in a flag register 106. A row 
decoder 105 and a sense amplifier circuit 102 are held to 
the same activated state by a control circuit 108 for the 
same cycle period as the number of read words 
according to the flags and a value of a cycle counter 
107. The data in a read area are held on a bit line while 
the period. By successively outputting the held data with 
an output control circuit 109, the reading to continuous 
areas is realized. Thus, the number of times of access to 
a memory main body is reduced, and power consumption 
is reduced. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The semiconductor memory characterized by providing the following. The memory cell 
array which has arranged on a matrix the memory cell which memorizes data The word line which 
is connected to the aforementioned memory cell and controls I/O of data The line decoder 
which decodes address information and controls the aforementioned word line The bit line which 
reads the data connected and stored in the aforementioned memory cell, The sense amplifier 
circuit which amplifies and outputs the data which connected with the aforementioned bit line 
and were read from the aforementioned memory cell. The column selector which connects 
electrically the aforementioned bit line and a data input output line. The flag register which 
stores the number flag of continuation WORD showing the number of WORD read continuously, 
The control circuit which outputs a control signal to the aforementioned line decoder and the 
aforementioned sense amplifier circuit according to the value of the aforementioned flag register. 
The cycle counter which counts the number of cycles according to the value stored in the 
aforementioned flag register. The output-control section which changes the aforementioned 
column selector according to the number of counts and address information of the 
aforementioned cycle counter, and the output circuit which outputs a sense amplifier output to 
the exterior through the aforementioned column selector 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the semiconductor memory of which access to 

continuous memory storage is required. 

[0002] 

[Description of the Prior Art] In recent years, the demand to low-power-izing at the time of 
memory access has been increasing with the demand to improvement in the speed of data 
processing. However, it is not easy to realize low-power-ization, maintaining the rapidity of 
memory. Then, the semiconductor memory which reduced the number of times of access to a 
memory main part, and attained improvement in the speed and low-power-izing of memory is 
devised by outputting this one by one, after accessing simultaneously the data read 
continuously, when continuous memory storage is accessed. 

[0003] An example of the semiconductor memory is explained referring to a drawing below. 
Drawing 3 The outline block diagram of the conventional semiconductor memory is shown, and 
drawing 4 is a timing chart in the conventional example. In drawing 3 , 100 is a memory array 
which has arranged the memory cell 101 which memorizes data in the shape of an MxN individual 
matrix, and the word line WL which controls the bit line pair BL which reads data, and the output 
of data is connected to each memory cell. 302a-302d are sense amplifier circuits which receive 
and amplify the data of a bit line. Moreover, 310a-310d are latch circuits which store the data 
amplified by the sense amplifier, the output is inputted into the column selectors 303a-303d, 
respectively, and the output circuit 304 is connected to the output section for the output to the 
exterior. The control circuit by which 308 controls a line decoder, a sense amplifier circuit, and a 
latch circuit, and 109 are output-control circuits which control a column selector. Moreover, 106 
is a flag register which stores the continuation readout flag which shows the number of the data 
read continuously, and 107 is a cycle counter counted up with reference to the value of a flag 
register synchronizing with a clock. It explains supposing the case where the data of the three 
address with which the number of columns (N) is 4, and continues [ operation / the ] below 
about the semiconductor memory constituted as mentioned above are read. 
[0004] In time T1, the access instruction to continuation memory storage is published, and a 
word line WL is chosen and activated according to starting address information. At this time, 
simultaneously, reading the data of the continuous three address is written in into a flag register 
106, and a cycle counter 107 is cleared. From the memory cells 101a-101d connected to the 
activated word line, data are read on a bit line and it is amplified by the sense amplifier circuits 
302a-302d prepared for every bit The data amplified in each sense amplifier circuit are once 
stored in latch circuits 310a-310d. At this time, by the access cycle 1 by which access was 
started, a column 0 is chosen according to starting address information, and the data with which 
it connects with an output circuit and with which latch circuit 310a is equivalent to a column 
address 0 are outputted to the exterior. In the following access cycle 2, the value of a cycle 
counter is updated, a column 1 is chosen from this value and starting address information by the 
output-control signal, and the data with which it connects with an output circuit and with which 
latch circuit 310b is equivalent to a column address 1 are outputted. The data of a column 2 are 



outputted like the following. In this process, access to a memory array is only during the period 
of the access cycle 1 which read data on the bit line, subsequent two-cycle periods only 
changed the latch circuit linked to an output circuit, and the current from which it is consumed 
in memory array portions, such as precharge of a bit line, during this period is not generated. 
Low-power-ization is realized by accessing at a time, storing the data of the continuous three 
address in a data-storage circuit, and outputting them one by one, without checking access 
speed. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above composition, the latch circuit which 
stores data in the output portion of a sense amplifier is prepared, the data for N column read 
from the memory cell (in the case of this example, it is 3) are once stored in the aforementioned 
data-storage circuit, and access to the room which continued by changing the I / O data line 
which connects with an external output circuit in the output-control section is realized. For this 
reason, with the above composition, it was necessary to prepare the data-storage circuit for 
several WORD minutes read succeeding the data output section, and had the trouble that the 
amount of hardware increased. 

[0006] The purpose of this invention realizes access to the memory storage which continues 
only by adding an easy circuit in view of the above-mentioned trouble, and offers the 
semiconductor memory which reduces the power consumption at the time of continuation 
readout operation by cutting down the number of times of access to memory. 
[0007] 

[Means for Solving the Problem] The semiconductor memory of this invention is enabled to hold 
the data of the memory storage read by maintaining the word line equivalent to the address read 
during the period which has accessed the continuous address space to an activated state, and 
maintaining a sense amplifier circuit to an activated state simultaneously on a bit line, in order to 
solve the above-mentioned trouble, and this output is connected to an output circuit one by one 
with a predetermined control signal. 
[0008] 

[Function] By the above-mentioned composition, low-power-ization of this invention at the time 
of access to the memory storage which continues by the addition of a small-scale circuit is 
attained. 
[0009] 

[Example] The semiconductor memory of one example of this invention is explained below, 
referring to a drawing. 

[0010] Drawing 1 is the outline block diagram of the semiconductor memory in the example of 
this invention. In drawing 1 , 101a-101d, it is the memory cell which memorizes data and 
connects with the word line WL which controls the output of data, and the bit line pair BL which 
outputs data. 102a-102d are voltage differential type sense amplifier circuits which detect, 
amplify and output changes of the slight potential of a bit line. Moreover, the data amplified by 
the sense amplifier are inputted into the column selectors 103a-103d. respectively, and the 
output circuit 104 is connected to the output section for the output to the exterior. The control 
circuit by which 108 controls the line decoder 105, the sense amplifier circuit 102, and the 
precharge circuit 110. and 109 are output-control circuits which control the column selector 
103. Moreover, 106 is a flag register which stores the continuation readout flag which shows the 
number of the data read continuously, and 107 is a cycle counter counted up with reference to 
the value of a flag register synchronizing with a clock. 

[0011] About the semiconductor memory constituted as mentioned above, the operation is 
explained using drawing 1 and drawing 2 below. 

[0012] Here, drawing 2 is the timing chart of the above-mentioned semiconductor memory. The 
number of columns is set to 4 in this example, and the case where the continuous three address 
is read continuously is explained. In this invention semiconductor memory, the bit line BL is 
precharged in the initial state at precharge level. In this state, a sense amplifier circuit is a non- 
active state, and fixed potential is outputted to the output line. 

[0013] Now, in time T1, the access instruction to continuation memory storage is published, and 



a word line WL is activated according to starting address information. At this time, reading the 
data of the continuous three address is written in into a flag register, and a cycle counter is 
cleared. The memorized data are read from the memory cells 101a-101d connected to the 
activated word line on a bit line BL The sense amplifier circuits 102a-102d will be in an 
activated state with the sense amplifier activation signal SE from a control circuit 108, the data 
on a bit line are amplified, and the content of a memory cell is decided on each bit line. In the 
access cycle 1 by which access was started, the column 0 is chosen according to starting 
address information, and the data with which it connects with an output circuit 104 through 
column selector 103a and with which the sense amplifier output of 102a is equivalent to a 
column address 0 are outplutted to the exterior. In the following access cycle 2, the value of a 
cycle counter is updated, a column 1 is chosen from this value and starting address information 
by the output-control signal, and the data with which it connects with an output circuit 104 and 
with which sense amplifier circuit 102b is equivalent to a column address 1 are outputted. At this 
time, the continuation readout flag in a flag register is not updated, but holds a line decoder and 
a sense amplifier circuit with the activated state of a memory cycle 1 with the control signal 
outputted from the control circuit 108 which refers to this flag. Moreover, precharge is stopped 
by the control circuit 108 during the period this flag stands simultaneously. A flag register is not 
cleared until it becomes the value of the value (number of continuation readout WORD - 1) of a 
cycle counter. Therefore, the data outputted on the bit line by the memory cycle 1 are in the 
state where it was held even if it went into the memory cycle 2. The data of a column 2 are 
outputted like the following. If the value of a cycle counter is set to 2 (namely, number of 
continuation readout WORD - 1), the value of a flag register will be cleared. When it is in a cycle 
4 by this, a word line WL and sense amplifier circuits [ 102a-102d ] activated state is canceled 
by the control circuit 108, and is in preparation of the next memory access. In this process, 
access to a memory array is only during the period of the access cycle 1 which read data on the 
bit line, subsequent two-cycle periods only changed the I / O data line linked to an output 
circuit, and the current from which it is consumed in memory array portions, such as precharge 
of a bit line, during this period is not generated. Low-power-ization is realized by accessing at a 
time and outputting the data of the continuous three address one by one, without checking 
access speed. When continuous memory storage does not straddle two or more word lines 
according to this example, the data for several maximum column minutes (a part for the four 
address in this case) can be accessed by one access cycle. 

[0014] The flag register which stores the number flag of continuation WORD as mentioned above 
according to this example, The cycle counter counted according to the aforementioned number 
flag of continuation WORD, The control circuit which controls a line decoder, a sense amplifier 
circuit, and a precharge circuit based on the value of the aforementioned flag register. The 
output-control circuit which outputs a column selection signal according to the value of the 
aforementioned cycle counter is prepared. The data for several column minutes are held by one 
access cycle by the memory array and sense amplifier circuit which were held in the selection 
state. The semiconductor memory which realizes low-power-ization at the time of continuation 
memory field access can be constituted without increasing most amounts of hardware by 
outputting one by one below. Moreover, at this example, since the voltage differential type sense 
amplifier circuit is used as a sense amplifier circuit, if the data on a 1-time bit line are decided, in 
order that a direct-current path may disappear, in the time zone after it, it has the effect 
referred to as being able to press down the increase in power consumption. 
[0015] 

[Effect of the Invention] As mentioned above, by holding the word line corresponding to the field 
read to the activated state between N cycles according to the number of WORD (N) read 
succeeding the time of access to continuous memory storage, and controlling a sense amplifier 
circuit and a precharge circuit simultaneously synchronizing with it. this invention can reduce the 
number of times of access to a memory main part by small-scale circuit addition, and can realize 
low-power-ization. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the semiconductor memory in the example of this 
invention 

[Drawing 2] The timing chart for the explanation of operation in this example 
[Drawing 3] The outline block diagram of the conventional semiconductor menriory 
[Drawing 4] The timing chart for the explanation of operation in the example of ****** 
[Description of Notations] 

1 00 Memory Array 

1 01 a-1 01 d Memory cell 
102a-102d Sense amplifier circuit 
103a-103d Column selector 

104 Output Circuit 

105 Line Decoder 

106 Flag Register 

107 Cycle Counter 

108 Control Circuit 

109 Output-Control Circuit 

110 Precharge Circuit 
BL Bit line 

WL Word line 

PR Precharge control signal 

SE Sense amplifier activation signal 



[Translation done.] 



